Acrylic resin especially polymethyl methacrylate (PMMA) is frequently used as denture base in dentistry field. The use of acrylic resin is due to the advantageous property such as fulfilling aesthetic requirement, either the color or the texture could be made similar to gingival so the aesthetic performance in oral cavity is good, the absorption is relatively low, the dimensional change is small. easily repaired and processed when it is broken and the most important thing is relatively cheap. 1, 2, 3 Despite the advantageous property there are some disadvantageous properties of acrylic resin denture base i.e. fragile against hard surface or fatigue due to repeated flexure of a load, 4 being broken due to unequal chewing pressure, especially, if the pressure is stronger than flexural power of the dental material, so that, repeated broken of denture base would occur. 5 The most fragile part of the acrylic resin denture base is the frenulum.
The acrylic resin dental material is continually developed in order to obtain better physical and mechanical property, one of the methods to make it better by adding strengthening material into acrylic resin material are: polymethyl fibre, composite glass carbon and aramid. 6, 7 In Indonesia, not all of strengthening acrylic resin base is available on the market. The use of glass fibre is based on beneficial consideration i.e. being able to increase physical and mechanical property of acrylic resin. 6, 7 One of widely used polymer materials in dentistry field is PMMA of crosslink type, due to the additional material: ethylenglyco methacrylate which can increase the mechanical strength of acrylic resin. 8, 9 To overcome the shortcomings, a study has been performed on various types of glass fibre as strengthening material: PMMA. Giving glass fibre into acrylic resin functions as strengthening material is possible to be done since glass fibre can adhere to polymer matrix so that it might increase the strength of acrylic resin. 8, 9 The other factors which correlate with the strength are the quantity of glass fibre on polymer matrix and the adhesion of fibre. The effect of glass fibre adhesion on polymer is the important aspect due to the strong effect of the attachment. 10 The accurate placement of glass fibre in acrylic resin is the most important requirement. There are two kinds of placement i.e. partial fibre reinforcement (PFR) which is placed on the weakest part and total fibre reinforcement (TFR) which is placed on the whole part. 10 Filling glass fibre as strengthening material will increase the transverse strength of denture. 11, 12 Glass fibre which is used in the form of cloth and placed in the middle of the acrylic resin will perform the most effective strength to the load force of acrylic resin. Glass fibre as reinforcement should have longer size than the diameter size in adding the fibre into the polymer, the polymer would attach mechanically on the fibre and continue the polymerization process on the surrounding fibres. The polymer will distribute the load to the fibres which are the stronger component and also will protect the fibres from the moisturizing effect 13 another study suggested that the use of 2 sheet glass fibre might increase the transverse strength, the quantity of the fibre in polymer matrix and the adhesion of fibre would really affect the adhesion strength. 9, 14 Dimensional stability of denture case during the processing period is the most important, because it would affect on the accuracy of denture in the oral cavity. The dimensional change of denture case would possibility occurred during the processing period and curing process which correlates with water absorption, this case is due to the excessive thickness so that the polymerization process would be hamped.
Dimensional change of acrylic resin is < 1%, the frequently part in which the most dimensional change would occur is in the frontal area: 0.2-8.1% meanwhile in the lateral area is 0.2-9%. Based on the above background, so it is necessary to perform the study on the effect of glass fibre reinforcement to dimensional change of acrylic resin plate. 15 The purpose of this study was to know dimensional change of acrylic resin plate after glass fibre reinforcement. The benefit of this study is to stimulate innovation on acrylic resin with glass fibre inforcement to dimensional change.
material and methods
Research materials which were used in this study were: acrylic resin heat cured crosslink (Vertex-Dentimex), separator material (CMS, QC), hard gypsum, vaseline, aquadest, glass fibre of woven type (Yakasu, Japan). The tools which were used were: model master (size 65 × 10 × 2.5 mm), 16 cuvet, digital analytic (Vertling, Jerman), hydraulic press (Bego, Jerman), vacum mixer, profile projector (Nikon, Japan).
The process of making sample is hard gypsum with the ratio between the powder and aquadest: 50 g : 15 mL (according to manufacture recommendation ), mixed using vacuum mixer for 30 seconds, then gypsum dough put into the curvet placed on vibrator. Master model made of metal size 65 × 10 × 2.5 mm placed in the middle of cuvet on hard gypsum dough. Two specimen of master model was planted and arranged in parallel direction and made the gypsum hardening for about 15 minutes, after hardening the surface of gypsum was polished by vaseline. The antagonistic cuvet was planted and filled completely by hard gypsum was dough on the vibrator. After the gypsum was hardened then curvet was opened, the master model was taken out, finally the mould was obtained.
Next, heat cured acrylic resin was filled into the mould, the ratio between powder and acrylic resin liquid 4,6 g : 3 ml (according to manufacture recommendation) mixed and stirred in porcelain pot, mould surface was dry. The sample was made by adding glass fibre with the following method: polymer and monomer of heat cured acrylic resin which had been mixed until it reached dough stage, then, divided into two: half was put into the mould on the upper part of curvet and the other half was put into the mould on the lower part of curvet, the next step, mould on the lower part of cuvet was added 1 sheet glass fibre (group 1). 2 sheet glass fibre (group 2) and 3 sheet (group 3). On the control group without being added glass fibre, finally cuvet was closed and pressed using hydraulic bench press, with pressure 2200 psi or 50 kg/mm 2 . The procedure was repeated three times and let them dry for 15 minutes. Curing process was done in cuvet with acrylic resin, through boiling process for1 hour in the pot containing 3 liter water, temperature 100 °C, until curing process was completed and it became cold then it was opened. Sample of acrylic was taken out and fined using abrasive paper no 1000 afterward, it was kept in the bottle glass and soaked into the water for 2 × 24 hour in order not to be dry.
In this study, the number of samples was 32 and every group consisted of 8 samples in 4 experimental groups. The test of dimensional change on acrylic resin plate was done using profile projector (Nikon), acrylic resin was placed on plate steel infront of the lens. The reflection of the acrylic resin could be seen on the screen. The number stated on the monitor would be noted and calculated using the equation. 15 Dimensional change which studied was vertical and horizontal dimension. Table show that in every control group there is significant difference p = 0.01 (p < 0.05), except on length change between group 1 compared with group 2 p = 0.076 (p > 0.05). Table 3 shows in every control there is significant difference p = 0.01 (p < 0.05). Table 4 shows in every control group there is significant difference p = 0.01 (p < 0.05), except the thickness change between group 1 compared with group 3 (p > 0.05). Some of literary consideration which indicate the dimensional accuracy of acrylic resin plate are important to obtain accurate molding. In this study, a great number of variables are controlled in order to gain homogeneous samples, but some factors are completely beyond the capability such as: The placement of glass fibre in the middle of acrylic resulting of un similarity among one and the others, in which it might influence the outcome of the study. However the short coming has been minimalized.
Dimensional change closely related by the stability and the retention of removable denture therefore dimensional change would be correlated with comfort or discomfort of denture. 17, 18 Some factors induce dimensional changes are the between monomer and polymer, the type of acrylic resin, the curing process and storing factors. Furthermore, the monomer absorption of acrylic resin after curing process is also one of the causes of dimensional change of denture. 15 The most dimensional change is caused by polymerization shrinkage of acrylic in strengthening material of glass fibre. The high ratio of the difference between monomer and polymer might cause higher dimensional change. 13, 19 The outcome of study suggest that the influence of strengthening material of glass fibre on the dimensional change of acrylic resin plate found the highest mean of change: 2.276 mm, the width change: 2.002 mm and the thickness change: 0.563 mm, occurring in the addition of 3 sheet glass fibre. This case might be due to the use of excessive glass fibre which could contribute the biggest absorption of monomer during curing process. The more glass fibres are used resulting higher dimensional change. 14 It is advisable to be well considered the use of strengthening material of glass fibre because glass fibres have monomer absorption property. Therefore, fluid absorption of acrylic resin is an important phenomenon to be considered due to the direct correlation to dimensional change. 20 Different curing process also contributes different dimensional change, acrylic of heat-cured type has worse dimensional accuracy than acrylic of cold-cured type because acrylic of cold-cured type has lower tensile surface, smaller dimensional change and better adaptation property, linear shrinkage value or shrinkage of acrylic cold-cured type is about 0.01-0.43%, meanwhile shrinkage value of acrylic heat-cured type is 0.5%. 21 One-Way ANOVA test, significant difference was found with p = 0.001 (p < 0.05 ) for the whole change of least, width and thickness. LSD was done in order to understand the effect of the difference, the result showed significant difference with p = 0.001 (p < 0.005) the significant change of length, width and thickness found in acrylic resin plate added by 1 sheet glass fibre with p = 0.001 (p < 0.005), the difference is due to the thickness of glass fibre which would affect the thickness of acrylic plate. The plate was due to the fibre tensility which is important property to strengthen fragile material such as: acrylic resin, therefore, strong adhesion of fibre attached to polymer is an essential factor to obtain the strength of acrylic resin. Proper adhesion could make better fluid absorption of acrylic resin polymer into the glass fibre so it would affect the dimensional change. 13 The use of glass fibre as ideal strengthening material should have higher length comparing to the diameter. The in for cement of glass fibre into polymer, the polymer would mechanically attach to the glass fibre and, further, polymerization would continue at the surrounding part of glass fibre. Polymer would distribute the load into the fibre in a stronger component and also protect the acrylic resin from the moisture so the process might minimalize the dimensional change. 9 In this study, it could be concluded that acrylic resin shows minimal dimensional change after reinforcement of 1 sheet of glass fibre.
